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(57) Abstract: 

PURPOSE: To automatically remove cutting chips and 
facilitate the operation of a machine by installing a 
mechanism which can work at least two faces of a work 
without installing the work on a table, on a gate-shaped 
vertical type machining center. 

CONSTITUTION: A twist drill 22 can shift in three 
directions of X, Y, and Z, and a work W (W1-W4) is 
indexed or continuously revolved in the C1 or C2 
direction around the first center shaft U1 by a rotary 
table 36. Further, the rotary table 36 on which the work 
W is installed can turn in the B1 or B2 direction around 
the second center shaft U2. For instance, when the first 
center shaft U1 of the rotary table 36 is vertical, a 
hole can be worked by the twist drill 22 for the first 
surface F1 of the work W. Then, the rotary table 36 is 
kept in the stage turned by 90° in the B1 direction, 
almost all the chips are dropped. Further, a hole can be 
worked by the twist drill 22 on the second surface F2 of 
the work W1. 




® b * s *# jt (j p) ©&fttam&m 
©temnWr&me^ ^4-57635 

®Int.Cl. s mSUire JrrtM** ®£m ¥#4 ¥(1992) 2 J! 25 B 

B 23 Q 1/14 C 8107-3C 

1/00 Z 8107-3C 



®& m ¥2-164088 

®ib fig ¥2(1990)6^258 

majmsKmf5m3Tiii- 5 





■a 




* it m - bp 








^ o b - 








lit EB M 


<9>fcb 


SI 


A 






m 


A 


ffl s 1ft 



SllJii:igfPgr!TFtb5fe9§^1870#ilfe 



K ID * 

1 . SE III © * f* 

XfF «« 

2 . 4$ fttt *o 15 B 

1 . ■? - * (W) i;»LTIS (22) fc 

* 9 mxt * Xffc««T? * *> . 

•7 - * (W) *RffiLTJBlt<JiC'« ( U 1 ) 
*+*C06qJftttf - (3 6) £ , 

C3 6) *I5He-r4jllB» 

# a (40) t , 

c © - r a- (3 6) * m i <p t,-ib (ui) 

£tL&+ZK2*P&1b ( U 2 ) * * O ic £ 0 
* *B#» (34, 35) 4, 

(34, 35) *3fSftai6@L 
tR£t«*2II?8 (3 1) ***** 

2 . (W) CflLTIS (22) ic 



.fctJtoX-rsXfftt*-?**, 

■7 - 9 (W) *»SLTJB14>iDtt (Ul) 
t+*tBKWH*f -y* (3 6) 4» 

(36) *@<E-T*»lffi» 

¥ a (40) £ , 

C © - 7 ;u (36) *JB1*^W (Ul) 
£ffX*-*JB2>f£>ttr (U2) £ * <t> E) 

°r ti * se 13 # ® (34. 35) £ , 

tBfg ( 3 4 , 3 5) *gtSft8CJ6lHlL 
T86tJI2Blf 8 (3 1) £, 

X J* (22) © K S£ # a (10) £ , 

»S^R (10) © X « (2 2) *»17J 
PJ (Xl, X2) fc»«r*-*ISl#»#a 
(11, 17, 18) £ , 

7- - zf A, (36) i:8S*nfc9-> (W) 
KB8«RLT»E#a (10) © X Jl (2 2) 
* , » 1 2f ft (XI, X2) £ © SS S JB 2 
» (Yl, Y2) K»»-#-S*2»ft^a 



-201- 



(16. 19. 20) t , 

r - f ;U (36) tz&mtstxtz?-? (W) 
[cUBft trSStSfS (1 0) © X H (22) 
* . * 1 * 1*1 ( X 1 > X2) * * » 2 # A 
(XU Y2) CDi^^<wS^-r*»3*^ 
( Z 1 . Z2) IC*»***3*»*Jtt (1 
3-15) t . 

3. ft BB <z> » ffl * & «E 
Sfc 3: <P fit «B 

d^ftCD^-^O^l®* K U * JO X L > 

^©»c©7-.^©I2B^ K «J & in x -r * 

» £ tc tt . K'J JH:*IIL.t^**«7-^ 



»GB¥ 4-57635 (2) 
"rA.iD$^lt> * © 9 - * © 

RttS9*lffi£Si2®»C*:*:JBfifc*-*a 

*> < © *< a * 1 <-> o 
ft S p B w 

C © ft . 7-^*SRtltt<tt>9 

*<-e*sxffca**ffe#-r*- t^gWi L 

T V* * o 

ft w q> y * 



£ I t ^ 4 a 

gB*»**&fc*>©#a: 

3llBl±3*2Bi*^lfc*r*o 

» 1 ft W T tt * 9-*WIC*fLTXH2 2 

x - r ^ 3 6li7-^W4R8LX»l* 

*tfatt[5|fe©iSi;*a<Rr«fcx& s <» 

* o 

SX* ^ 7-^3 4 £ ^< - X 3 5 it * 

z o r - 7 * 3 6*»i«t>^«u i <tte£-r 

5»2+^ttU2^ + ^i:lXJ6I§LX, t* 

-7*3 6*JRffittft 

|»?B?*^-^ 3 1 ti!6lHl^©3 4 



* ? tc 9 0 ° Bl#ftfc*H*S. 
V2ftV!'CI*S.bCo T © S * * * C? o 
xf> K )V 1 0 tt X » 2 2©S3£*ax* 

* 0 X ft ■ 1 1 * * ~ * 1 7 x StX3tl8 

i* x n ~c * * k y * 2 2*»i^i fi i^*^x 

1 ^ X 2 K # » * S o 

Oli, ^-7*3 6KR3£$n^9-^Wkl 

Hfil t T > P V *2 2 *• 1>*« X 1 * X 

2 tiSt 4*2^IS]Y 1 s Y 2 K » -» T » 

1 3% 20iaC 1 4n ^ ? h 1 5 t* 

M*22t»l»RXK X2UJ:^»2 
2r ft Y 1 . Y2 t«»»KB«t*»3*lS| 
Z 1 . Z2K:7G-*Tl*l&**o 

K «i * 2 2 tt X , Y. Z©3;£lSHw»t& , BJ 



-202- 



te -e * s o 

- - * w (wi-w4) a. a-^y 

r - ^ 3 6 ic £ !> 35 1 4> ifr Mb U 1 * 4> A K 

C 1 I li C 2 O J |Sj i: f ^ x f t ii 

« « b e * ft ^ o 

*fc7-^ wt*fftf fco-^ <; ^ - ? & 

3 6 (i > >24>frNU2C«6t:B 1 I 

^ i i , cr - * U f - ^ ^ 3 $ ti< m 3 BL 

I T K V 71/ 2 2 i: «k >) ^ H 1 ( * 4 B ) * to 
X T * * „ : ©O^, 1&2K<t*4B<?>*-5 
i:o-^ 6*B lJSfit 9 0° 

*Htfc*C»*«Ttf«0 < ■** T £ 4, 4s J: * 

1 O H 2 ffi F 2 K K U 2 2 i: ^ 5 7t H 2 * 
ft) X T * -So 



?§BB¥ 4-57635 (3) 

»lEi»2Si:^ttI0l«lii, R £ 

ttm£lftS<Dtll]X«T**o flU X «* 1 CD * {* 
2 © ± K. It X Y za«ff3*K£&ftTi*« 

to ft t l» i o 
* {* 2 

*#2tifl?IMg&5. 6. «0 < f ^1957 

* -< K®8. 9 * W L T l> * „ 
X Y Z « g g 3 

3fc # 88 1 1 i: » I r 1/ - ;M 2*^LT±T 

* - ^ 1 3 ttXtt* 1 1 KB3E* * - «K 

* - ^ 1 3 OBS C 1 4 tt y hi 5 ^« 



**<yF10lcBjeft4tTt*6. : n (c i; t) t 
- # * - * 1 3tB»tS-ii:J:57f> 
K^^y K 1 0 * 5 ft «5 1 1 K *t L X Z 1 & 

<b^«z 2©^rio]ic»i&wrt6-e*^o 

tt 1/ - JU 1 6 li . * # 2 © # K®8x 9 
C * I* T X * -f FRltfclcXtt$ftTt**, ft 
1/ - A* 1 6fc*i1f-#*-*l 7 *< @ 5£ $ ft 

3fc IS « 1 lCfci:«l€;i**otl>«, * - 
* * - * 1 T^BW^SC^CJ;^, ;£ ft © 
1 1 tt 9 U - A> 1 6(Cf0oTXlX<iX2O 

^vy F 1 0*<X 1 XttX 2<D«AC9ltm| 
t£ CD X * * o 

* {* 2 <D *f >r Kffi8«>±|ctt^-iK«-^ 
19*B£3ftTlt& 0 

9 «)8 ?) <a t 2 (M*> «l/-/H 6 *c ii * ^ 
o X I* £ * C tlK J: 0s f - >K t - ^ 1 9 * 



B if t 4 : i I; J; 


>> 


•\ 


* u 


- A/ 


1 6 


Y 1 X 


ttY20^fii;^»DH|T*5 


o 




X f > K A* *\ * 


F 


1 


0 








X kT > K >U -n v 


K 


1 


0 <0 


X £ 


> F 


^ 2 1 I* 


£ jl «r k y * 2 


2 


ti< 


m *> 




b ^ T 5 o 


*-*2 3*ffi!fr 


-r 


* 


z t 


\z J; 


0 F 


y * 2 2 




o 


F 


r J ^ 


2 2 


«i e n x m & 


»£1 ( A T C ) 


1 


0 


1 fc 


J: t) 


m m 


&«j Jc: sa <o 






o 
























;£ # 2 <D * <Z> £ 


ft 


m 


3 0 






- it *z - 


* 3 1 £ a* a m, 3 


2 


t>< 


@ ^ $ tl T ^ 


& o ^ H 


« 3 2 ® 3 3 (1 


N 


tr 


- 


h 3 


2 a 


k: J: & ^ 


^ ? n l ^ t : © 




3 


3 \z 


it T 


- A 


3 4 £< @ 






A 


3 4 


K. @ 


3E $ 


n ^< - 


x 3 5 © ± lc tt , 


D 




* y 






3 6 *< ft* 


b tl t ^ 5 o 4 


It 




- X 


3 5 




o - ^ 3 


7*<2oH:ttt>*i 


T 


I* 











fl T li» 4 o C S ffi W 3 8 ic H {J^ R 3^ S 

# h' m 3 9*<Jg***lT^5 a Z <D # << K 

1 3 9 I: B d - 7 3 7 , 37j&<»»TtS«t 

K o t l> -5 o □ - ^ 'J 7 - ^ ^ 3 6 li ^£ 
-M Olc^OJIltt^UUtiMrCl 

£> ^ fS] £ {* C 2 © S GJ K -f > ^ ^ ? x * * 

tMi il K Is) l£ ^ Ife T * * p 

^ - * 3 i^Blit5:ii; < to N 

•*3 3**^itTo-53 7^ Z 1 & if 4 

Kf39IC»^T<£)&<t)> : n IU M - ^ 
•J f - ^ ;H 6 J; tF ^ - ^ 3 5IJI2^iv 
tt U 2 * + ± L T B IX «i B 2co^fi|lcig 
£ *J tt T* * 5 o 

fcMtf^2Eirii<-^3 5 t o - ^ 'J 

f-^;i3 6li$lBOtt!S^b9 0° Bl 



?$B3¥ 4-57635(4) 

- * -r - r 4/ 3 6**i*2i:^lTlSt 

>* U ? h 5E & % it 5 0 

'< U y h 5 0 <0*# 5 1 Ji . tJPX 

iHD*»2i:ft!&$nt^5 6 * {* 5 1 tt 
BE*5 44» LT^6o CO!El*i#5 4ii 
A M * T * * • S 16 W 5 4 tt . > ^ 7 h 5 2 
^ * 6 I: Y v r v M ^ - ^ 5 3 IU *) R 1 
J Ifi] I; 9 0 p r£K"f>7 s v$ r * 1 RJ1l6 - e**o 
§fe*54liV-^55s 56x 57. 58 
£WLTi*So : <D 1/ - ii/ 5 5 <£ ^ L 5 8 I: 
ti * ft ^ ft u ? h p l fiu I P 4 ^*K"f 
||lcRJ6iit*lTU^p /* 1/ v h P 1 ^ L 
P 4 nf ft7-^W (Wltfl>LW4) 

f » 3£ 8 « 6 0 <D > 9 > ? - 6 1 <* > 
# Ifr :/ o * * 6 4 I: W L T t 4? - h 6 8 * * 



62<Dt/-;U6 3. 6 3fc«-*TWttSJtt"C 

* * * 5 O « 5 to C 
6 6 li + v h6 7 i: f ^ ^ o T T , * b 
6 7 » » ^ o v ^ 6 4 i: i t $ it T ^ S o 

* - 9 6 5 ti 6 2 Kit * ftT^S. 

/< U ? h^^^fltS 0 K t> 1/ - A> 7 2 

*<Ktt&ftTit«. : o ^ ?) b - ^ 7 2 (i ^ 
- n 0 I: i ») t U li 9 0 ' EI IE rI tt 

* * o : <o « ») u - ^ 7 2 li , 7 - * £ ^ 
■ oKSffilP Sic^i^^^ bP 1 * * tin 
I» 1 © n - ^ ij f - 7^3 6 K l£ 3^ * * 

« * U y h P 1 tt^ I P 4 CliESBI 
U 1 1*<SI* btiT^So C G> QD 85 ** 7 1 
. >'J > ^ - 6 1 O n 7 K6 9<05fe3»Kra 

* © ffe JjO X « 1 t '< \s y h & 31 ^ « 5 0*5 



^Cf^ 4 t^7 h»^«16 Oli, A T C £ « 1 
OlteCNC^Hl 0 0 ici DH»*nSo 
^i;HDl»ll*J©n-^ 'J f - ^ ^ 3 6® 

»3BTtt, tTi:o-^j 6 
Cliquy h P l*<Rfi* titles, - © '< 

h P 1 Kli9-^Wl^@S$*iri^, 
K-^ 3 5 li*?i:|/:nt^4e z <D & IB 

t * tr > k /i/ ^ v k i o * z i arm ic * w x 

7-^Wl©*llF IK K 'J JU ft X L X ft 
H 1 * * p 

* ic x f > K ^ * K 1 0 * Z 2 » fit: ± 

t ^ I: B 1 O ^ I: 9 0 ° ^-x3 5^-IhJIE 
* * o : o @ i: <fc 0 3 7 , 3 7 **#-< Hi 



-204- 



Wl <D3S2®F 2 & K'J ^2 2 £ ** ffi * S Q 

<-TT« % i i Ifh M I: A t) , :o H/ 

x t: > V JU y K 1 0 * Z 1 © ;£* |S] ic T if 
Z^k\zX*)Kl\2*:l&l£+Z>o * L T H 

xfcT> K A- ^ ? K 1 0 £• Z 2 <o :£ |S| ic J: * 0 

b*c»3iF 3 (»5S) *init 4tt 

^ ic ti x o-*i;7>-7Ar8 6*]*l*jb|| 

U 1 * ^ ^ i: L t t i 9 0 ° @ IE * £ c: 

c: IC j: ►) % »3iF 3K K9^lDlt&C.t 

* 6 i^-X35^B 2 CD 2f|i0 

t * • * * . c<ofta:u9o o ic m * u 



KM? 4-57635(5) 



v> o 







1/ -v 






■ 5 


0 i»I 


« 1 © R3 


"C <o /< 






<f> *) t 




1* ft 


^ K 


* o 


% 5 


El 








m 5 


Bl "C <i a 


- ^ 5^ 


— rf )\/ 




6 3& < 


& 4 B 


CD 


J: ? 


<t IhJ <te L 


St Wk C)l 


M M T* 






fl T L\ 


*•> 


o * 


o — $ 


t- — y 




i— 






*y 


k p 


1 A< 3& 


$ tl T 












<i ^ 


-^65 


o ®j ic ii> 




» 




AS 'A 






V o c ^ 




K P 1 






~ r 






CD ^ t£ 


1 p S i: 


7? t 






y ✓ 




tl X 






* 3r 




Ij 


^ — 6 


1 


* X 


2 © ^ foj 


^ ^ 


m & 9b 


T 


* o 


C tl IC 


<fc 


0 m 


6 k3 cd <t 


A f " m J 1 I 


> *r - 


6 


1 © 


~7 y 9 


7 


0 


U -7 h 


P 1 <D Qfl 


sa ffl « 


7 


1 


m * & 


•3 




t T Y 2 


O ^ [Si lw 


u > 


^ 


- 6 


1 CD a 




K 6 


9 * B 


o c n 


ic * o 






h P 1 




m 7 


H <fc ^ 




- ;U 7 


2 


* g 


X a - 






-^^3 


6 ic ^ $ 



n« e * Lr *y ij >^-e i t x l ©aide 

■^o $ b l: p 7 K69*yiO»ftc(Jit 

B «> J: $ ic K'jAr22KJ:97-^Wi(D» 

l<0^|fi]k:@|EtT^ 7-^Wlo^2®F 
2JC^H2 (Ml OH) *^fi^^* 0 * tz v 

7-^Wl©l3Ii:)!l K »J * 2 2 fc J: 9 
r^3 6*Cl*ft^9 0 p @ Ic L T M L T 



Y 


2 O J K g If L s 




•> 


9 


> 




6 


1 




X2cD*|Sl(C»lj r f 


& o C 


n 


<c 






W 1 


B 




CD y y 




7 


0 




u 


•y 


h 


pi©Baa««7 i 








o 
















K 


6 


9 * 


Y 


1 












V 




P 


1 




St) l/-^7 2«r^ 


LTt 




CD 


m 


IE * 


5 


4 


CD 


5ict>a:-r 


e 
























w 


1 




L 


W 


4 «rffl*fiQX« 1 O 


u - * 


u 








3 


6 


m 




4 ic »f 




CD 




X f 






t 


# 7? $ $ □ 


















Xttfll 2 


















»1 2B^^M"^^ 


o 
















»lHt*ZBIi:/7 






1 


c: 


m i 


2 


SI 


CD 


*fc«2c;lfc-<*c: 






h 


« 




B 


6 


0 




L ^ L 






1 


B CD 


S 


*) 


U 


-n.7 2«Dft*?*)<c 


16 E T 






1 


7 2 





-205- 



& ft T I* ft • ft El T - * 1 7 2 -< > x ? 

* X HI © - * 19 0 K <fc 9 9 0° I ^lil 
80° ^>-r^^x*r^fto ^ * S x ifc @ T 
- A 1 7 2 tt . *12BOJ:ii:*?c*« 

tt * 1 8 S © ^ i: i I i: > ^ ^ ? X T 
£ ft o * fc * '* U * hPl 1-1 4 IC 9 - 

* W 1 4 J&< @ £ £ ft T I* ft x 03 ^ 
tt 7 1 ttHtf 6*1X1.^^. #1 2 E) <0 * 

£> f& 4) & # (i N SllEI<!:3fl2EI<z>*tJo;0>8&# 

5& 1 3 0©«fc 9 ic> ft El T - A 1 7 2 g: 

u^U - h ** O W T > » BE -> y > ^ 6 0 0. 

6 2 0««*.Tl>fto ift EE •> 'i > 5^ 6 0 0 , 

620<DDyK 640% 6 6 0 lii^CR8 
|S]^i:1M7~a 1 7 2i:?6oTf*gtt5o 

« o y K 6 4 0 x 6 6 0 tt * « £ ^ btt S 
^^^S670. 680*fll*T^fte CO 

8**8 6 7 0 CJ:«'^9 h P 1 2 * * « 



»W¥ 4-57635 (6) 

#} K R * *" ft o -3S*#*8 6 8 0 KA9^ 
1/ * hPl lSrtfttttlcq&fc-ffto 

C<B*££^S6 7 0x 6 8 0 litlSPH 
c»«»ttfi»IHIi:t ft - <h *> T: § fto 

hP 1 1 t P 1 2 © * * * — « 
t L T K 93 •* ft a 

5& 1 4S^«If 4o 

^ -T x d - ^ 'J f - r ^ 3 6 »: li ^ 
P 1 l*<»3£$ftT^fto - * P S 

C tt 1/ * h P 1 2 ft T I* fto & H! 

T - 1 7 2 ^ * ? I: t T , tt EE U > ^ 6 
0 0 x 620Oa 9 P 640^ 6 6 0 £ * ft 
ftiR«SiSi;:i*Stio c ft «fc 0 > *£ £ 
^ & 6 7 0 x eBOt-tft^ft^^^^Pl 
2. PllJCR»^"fto 

t L t o » K 6 4 0 , 6 6 0 *d«U> 
^ 1 5Bi:*tJ:^:K@7-Al 7 2 <*> Pi 
« I: /n 1 1/ 7 b P 1 1 . P 1 2 # «, 



& x * - * l 9 0 i: i ?) @ r - l 7 

2*180° @ «i * ft (»1 6H«i) o * 

LT»17E<OJ:^i:ItfD7K 640, 6 

6 0 * ^ S ^ ft o : n i: J: d - ^ f - 7 

A 3 6 ic /< 1/ 9 h P 1 2 » £ 

filP S Ktt/<1/ » b ? 1 1 *< » S £ ft ft „ 

:niUD'<l/^PlK P 1 2©$8l^ 
»T + ft o 

ft ft C t tt ^ o 

fz £ A II x ^-X35Clitll![©o-^'J 
f-^A*R^« i^LTUlS * x 
Jnl«t:a»©9-^llft$4^R£lT{> 

J; H o 

n - * U f - y ^ 3 6a<SS»(£«MlCi&ft 
too <f tellfts i i If ^ 5 *> ^ 
7-M:atTB0 <r*S*ifc*ftun»&K 



'« U * h^»»«tt4o<DP-A,*W#-ft 
fc O Id pa & « <r> „ 

jDiarti:l}Ot7-?llf^ffi44#^ x, 
Y> Z<Dd><i:^lo<D^lS]fc»»RllEicL 
T t> J: I* „ 

ic-fT<cjmxLfc®K»^Ti>fttot> < r * 

«^ftCtT , »*-rftCt*<T?ftfto 

31 2 5fc 91 ic «fc ft . XYZfH8P*5«fctfUl 
U2#|S10£11&**t5C£:*<T£. ;* £ K £ 
«tt«7-^<0tDX^fr^ftp 
4. BffiG>»¥*K9I 



-206- 



!$BB¥ 4-57635 (7) 

o - * U * 3 XY Z « * ffi 

-^AOJBlt^ttUl^lBKtt^t^S 4 7 - ^ ftflpffi 

«IS^^tHx >2B»>^^^*>* 1 0 * tT > K ;u ^ * K 

— £ ^ L s B-^'if - 1 1 £ !# « 

i *< * j c X i> * i* US * * * H , »3H 1 2 1/ — A* 

li$lBIi:«i&Lo-^ ijf-^^Ollif 1 3 * - * * - * 

4> tt U 1 § B i: o t K f t B > 1 4 & O IS 

*40li»2Hi:^J6lo-^ , JT-r;VO 17 * - * - * 

* i * to u i *< * ¥ v ~> x ^ h « m * * 1 8 % D c 

* B . 5 H ^ L * 1 1 0 tt n in X » £ 19 * ~ # * - * 

P y h £ it £ ■ 0 13 f£ & £ Is 9 h © 0 2 0 31 *> U 

B* D £ 7 - * <& Ha X © M £ ^ + H „ mi 2 EI 2 1 * f > K A* 

tt:©|»«OIft»*t*5T'>i>^4f>' 2 2 K U * 

*-tf>gl*tiW2*^*#mBU mi 3 Ett« 2 3 * - * 

@7 - aw5®8«0x mi 4-i 8 su± £ 3 o 2: *s e& 

gi r - <& n ft * ^ *- Kl T? * £ c 3 1 * - «K * - ^ 

1 ftlllS 3 3 to 

2 * <* 3 4 7 — 1* 




— 207 — 





-208- 



ftBB¥ 4-57635 (9) 

Fig. 4 




65 



-209- 



4-57635 (10) 



Fig. 6 




Fig. 7 




— 210- 



4-57635 (11) 



Fig. 8 



. W2 
,P2 



55- 





n n 










=• 
) 

61 


64 




—63— 





.54 
71 



3 C 




]=-n 



72 



Fi 



Wl 



35 



F3 
F2 



-34 



52 

~07 



) ) 

32 31 



U2 




-211- 



»SI¥ 4-57635 



Fig. 11 




66 




Fig. 13 



imW- 4-57635 (13) 




wn 



W12 



Fig. 14 



190 f eea 680 



800 1? 2 



840 



Vll 



38 











1 
1 







T 

PU 



Fig. 16 



Pllv 

X 1 



vii aoo vi2 



71 



\ 



620 



P12 



172 



7 



Fig. 15 



-CLZz 



620 W11 

3t 



J 



1 600 



600 PU 



172 



38 

6 



Fig. 17 



W12 




-213- 



ftBSI¥ 4-57635 (14) 



Fig. 18 



51 




/ \ 



P11 rwi 



190 



■172 



-214- 



